The evolution of management strategies for Hodgkin's disease (HD) during the past three decades has served as a model for the development of effective cancer treatment programs. With contemporary treatment 65 to 80% of all patients with HD will achieve a sustained complete remission (Nordentoft et al., 1980; DeVita et al., 1990) .
The clinical stage and especially the tumour burden at presentation remain among the strongest prognostic factors (Hagemeister, 1988; Specht et al., 1988 ). An early diagnosis is, therefore, essential. The most common presentation of HD is peripheral adenopathy (Ultmann et al., 1966) (Guinee et al., 1991) .
Cases have been reported of patients who died of HD but in whom the correct diagnosis was established only at autopsy (Korman et al., 1979; Lefkowitch et al., 1985; Sobrinho-Simoes et al., 1983; Trewby et al., 1979) . Such patients are deprived of a potentially curative treatment.
We have reviewed a national based group of patients with HD to identify cases diagnosed post mortem. It was the purpose of the study to quantify this group of patients in a population based setting and to search for clinical features that could have resulted in an earlier diagnosis.
During the 12-year period from January 1, 1976 (Storm, 1988) . This study was limited to persons less than 70 years old at the time of diagnosis because the prognosis of Hodgkin's disease in persons aged 70 and more is very poor (Nordentoft et al., 1980) , and the autopsy rate is significantly lower in older persons (Cocchi et al., 1986; Kristensen & Bille, 1989 
Results
Occurrence The age distribution of the patients in whom the diagnosis of HD was established after death is shown in Figure 2 . The youngest patient was 53 years old at the time of death. The number of unrecognised HD cases increased significantly with increasing age. The study group constituted 2.4% of all patients less than 70 years diagnosed during the same period, but 14.1% of the group aged 65-69 years. Twenty of the 31 patients were male. A similar male preponderance was found among the total group of HD patients. The majority of the cases (22 out of 31) occurred during the first half of the study period.
Four patients died of causes unrelated to HD. No HD related symptoms had been observed prior to death, and the autopsy disclosed only minor tumour burden corresponding to stage IA or IIIA. Theses cases are considered truly coincidential findings and will not be discussed in further details.
The rest of the paper deals with the 27 patients in whom symptomatic but unrecognised HD was the only or the major cause of death.
Clinical data Fifteen patients were seen in departments of internal medicine, four patients in departments of surgery, five patients in both types of departments, and four patients were also or exclusively seen in specialised departments of oncology or haematology.
Clinical data of the patients are summarised in Table I . Unexplained prolonged fever was experienced during a median time of 40 days (range 12-230) by 18 patients.
Peripheral lymphadenopathy was noted in nine patients, but resulted in biopsy in only two cases. In one patient an inguinal lymph node biopsy showed chronic lymphadenitis and in the other patient a supraclavicular lymph node biopsy was interpreted as metastatic anaplastic carcinoma.
Hepatomegaly was noted in 15 patients. Autopsy demonstrated hepatic involvement in ten of these cases. Liver biopsy was performed in five patients, who were all proven later to have hepatic involvement. In one patient the biopsy showed HD, but the patient died before the result of the microscopic study was available. None of the hepatic biopsies in the remaining four patients showed HD. However, granuloma formation was noted in three of the cases.
Splenomegaly was diagnosed in seven patients and autopsy demonstrated splenic involvement in all cases.
Laparotomy was performed in three patients. In one patient cholecystitis was suspected and freeze microscopy was suggestive of carcinoma; the patient died the day following surgery. In another patient a colon tumour was suspected and freeze microscopy was suggestive of lymphoma. However, the biopsy was later reinterpreted as carcinoma. The patient died before a new biopsy was obtained. In the last 20 -
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.0 E 10 -z Lactate dehydrogenase (LDH) was elevated in ten patients. Alanine or aspartate aminotransferase were elevated in 11 patients; eight of these later showed hepatic involvement. Bilirubin was elevated in six patients; five of these later showed hepatic involvement. Serum copper was measured only in one patient and found to be normal.
Radiology data Chest X-ray was done in 26 patients, at a median of 10 days (range 1-132) from last X-ray to death. Enlarged lymph nodes in the mediastinum or pulmonary hilum were noted in only two patients. However, involvement in the hilum or mediastinum was found at autopsy in 15 of the 26 patients. Pulmonary abnormalities suggestive of primary pulmonary cancer or metastases were seen in three patients. CT-scan of the thorax was performed in one patient and considered to be without abnormalities. At autopsy in the same patient one month later enlarged lymph nodes in the mediastinum were disclosed.
Ultrasound of the abdomen was performed in five patients at a median of 30 days (range 1-70) before death. Hepatomegaly was noted in two and splenomegaly in one patient. Enlarged lymph nodes were not seen on ultrasound in any of the five patients, but all five patients had involvement of the retroperitoneum at autopsy. Two of the five patients were also examined with CT-scan of the abdomen 20 and 42 days before death respectively. In both patients enlarged lymph nodes in the retroperitoneum were noted, but biopsy was not performed.
Pathology data
Autopsy was performed in all patients but one. The diagnosis in the later patient was based on the findings from a liver biopsy obtained one day before death. The median time span from first symptom to first consultation at a general practitioner could be evaluated in seven patients and was 30 days (range 14-135). The median time for the same patients from first consultation to admission in hospital was 10 days (range 0-60). In 17 patients the median time from first symptom to admission could be estimated and was 55 days (range 2-150). The median time from admission to death in the 27 patients was 31 days (range 0-450). Three patients were admitted too terminally ill for diagnostic procedures. About 1/3 of the patients showed symptoms which were definitely suggestive of lymphoma, but the relevant diagnostic procedures were not undertaken. It is especially noteworthy that lymphadenopathy (peripheral or in the retroperitoneum) was observed in nine patients without attempts of biopsy. Patients without peripheral lymphadenopathy or visible abnormalities on chest X-ray, often combined with falsely negative liver biopsy or bone marrow examination, remained an enigma to the clinicians.
Most of the patients had no concurrent diseases. Two patients were mentally handicapped, which in one case was the reason for diagnostic passivity. Three patients were alcoholics but active diagnostic procedures were performed in all of them. Five patients had other severe somatic diseases; apoplexia, diabetes mellitus with complications, adipositas, chronic bronchitis, and arteriosclerosis. None of the patients suffered from psychiatric disease. None of the patients were reluctant to the proposed investigations. (Wedelin et al., 1984) .
Most of the cases in our study occurred during the first half of the study period. A possible explanation could be the better access to CT-scan and ultrasound during recent years which may facilitate a prompt diagnosis. However, the four cases considered as coincidental findings all occurred in 1977 and 1978, and the frequency of HD found at autopsy during an earlier period in the same area was lower (Nordentoft et al., 1980) . Therefore, another possible explanation of the observed trend of a decreasing frequency of unrecognised HD could be a falling autopsy rate (Cocchi et al., 1986; Kristensen & Bille, 1989) . It has previously been shown that physicians are often unable to identify from the clinical data autopsies likely to have a high diagnostic yield (Bekker & Jensen, 1986; Landefeld et al., 1988) , and the agreement between the clinical and pathological diagnosis is lowest among the oldest patients (Cocchi et al., 1986) .
Pre-mortem biopsy was in three cases interpreted as carcinoma and in one case as chronic lymphadenitis. These mistakes are presumably reduced with modern immunohistologic methods.
Lymphocytic depletion (LD) is seen in 5% of unselected Danish patients (Nordentoft et al., 1980) but in the present series LD represented 57% of all cases with a definite histologic classification. LD is associated with higher age, advanced stage, poor prognosis, and frequently occurs subdiaphragmatic without peripheral lymphadenopathy (Neiman et al., 1973) . The clinical features of LD frequently lead to considerable difficulty in diagnosis (Neiman et al., 1973) . The histopathologic diagnosis of HD is recognised to be a difficult area in pathology, especially regarding the distinction of the LD subtype from non Hodgkin's lymphoma (NHL). Reviews of cases of LD frequently result in reclassification to other types of HD or to NHL (Kant et al., 1986) . It is possible that some of the cases in the present study represent NHL, extending the problem to unrecognised lymphomas.
Fever was a prominent feature in the majority of the patients. The definition of fever of unknown origin (FUO) with a temperature above 38.3°C during a three week period without any definite diagnosis after one week in hospital was fulfilled by 14 patients (52%). In larger series of FUO a neoplastic cause, most often lymphoma, was identified in about 30% of the cases (Howard et al., 1977; Larson et al., 1982) . A neoplastic cause is most likely among patients above 40 years of age (Deal, 1971) .
Subdiaphragmatic disease occurred in all but four of the patients in the present series and is often associated with older age, advanced stage, and LD (Krikorian et al., 1986; Villamor et al., 1991) . Such patients frequently present with systemic symptoms, e.g. FUO, without symptoms of an abdominal mass (Krikorian et al., 1986) . In such cases abdominal ultrasound or CT-scan should be performed to search for retroperitoneal masses. However, as shown in the present study the retroperitoneum may be difficult to visualise with ultrasound.
Hepatic involvement was a frequent finding in this series. Liver involvement, often with a presumptive diagnosis of primary liver disease, has also been prominent in other cases of HD diagnosed post mortem (Lefkowitch et al., 1985 , Sobrinho-Simoes et al., 1983 Trewby et al., 1979) . Hepatic involvement is seen in only 6% of unselected patients with HD (Nordentoft et al., 1980) but is frequently reported in association with LD (Neiman et al., 1973) . Liver biopsy was not conclusive in four out of five cases in which it was performed. However, granuloma formation was observed in three patients which may be suggestive of HD (Brincker, 1986) .
In the present series bone marrow involvement was demonstrated in 48% in contrast with 5 to 15% in other series (Jacquillat et al., 1981; Myers et al., 1974; O'Carroll et al., 1976) . Bone marrow involvement is often present in cases of LD (Neiman et al., 1973) . Of the patients with bone marrow involvement 77% had a bone marrow examination performed without establishment of the correct diagnosis. The bone marrow biopsy from two patients demonstrated myelofibrosis, a recognised presenting feature of HD (Meadows et al., 1989) . In some cases only aspirates were performed which are usually insufficient for lymphoma diagnosis (Ferrant et al., 1975; Neiman et al., 1973) .
We found a remarkably high frequency (44%) of involvement of extralymphatic sites outside the bone marrow and liver. This is unusual even in cases of LD with widespread disease (Neiman et al., 1973) . This uncommon feature of HD may have contributed to the difficulty in diagnosis.
The 5 million inhabitants of Denmark are all covered by the social security system and have free access to a general practitioner and hospital treatment. Accordingly a delayed diagnosis should not occur because of a lack of medical services. However, three patients were admitted in hospital too ill of their HD for diagnostic procedures. None of them had sought medical advice before the day of admission.
In most patients the time span from first symptom or admission to death was long enough to allow a number of investigations to be performed. The frequent findings of falsely negative chest X-ray, bone marrow examination, liver biopsy, and ultrasound were misleading in many cases. In about 1/3 of the cases clinical findings did not lead to relevant diagnostic procedures (e.g. the lack of biopsy of unexplained peripheral lymphadenopathy, search for lymphoma in cases of FUO).
Overall unrecognised HD represented only a minority of all HD cases, but a significant number of older patients. Most of the patients had a number of unfavourable prognostic factors, but since most of them did not have any concurrent diseases they may have benifitted from a correct premortem diagnosis and a potentially curative treatment.
